CHALLENGES FOR COHERENT REGULATION OF SHALE GAS IN THE EUROPEAN UNION

A Research Agenda for Shale Gas: Setting the Scene
The extraction of shale gas has been hailed as a 'game changer' in the United States and has restructured the country's energy landscape. 1 Through the extraction of shale gas, the United States (US) has reduced its dependency on oil from the Middle East and is on the way to transforming from an energy importing to an energy exporting country by 2020. 2 Consequently, it essentially gained additional freedom in its external politics. The US is by far the biggest producer of shale gas, and has the longest history of extraction worldwide. 3 The method of releasing hydrocarbons from the ground through hydraulic fracturing (also referred to as 'fracking' or 'fracturing') 4 is increasingly also considered in the European Union (EU) as a possible response to rising energy demand in the Union and to reduce dependence 1 See for a discussion on possible lessons for the European and AsiaPacifica natural gas market: K. Talus, 'United States natural gas markets, contracts and risks: what lessons for the European Union and Asia-Pacific natural gas markets?' Energy Policy 75 (2014), 28-34. 2 E. Crooks, 'US shale gas exports to hit Gazprom revenue', Financial Times, 21.09.2014, available at www.ft.com/cms/s/0/34c90b6c-419f-11e4-b98f-00144feabdc0.html#axzz3eBGBmZSt; last accessed 26.06.2015; as well as US EIA, 'U.S. energy imports and exports to come into balance for first time since 1950s', 15.04.2015, available at www.eia.gov/todayinenergy/detail.cfm?id= 20812; last accessed 16.09.2015. 3 For an overview of shale gas (legislative) developments across the world, please refer to B. Palmer and P. Shah, 'Recent developments in shale gas in the UK, Algeria, Argentina, Canada, China, India, Poland, South Africa, Ukraine and USA -an update' Environmental Liability 21(1) (2013), 14-24. 4 For a definition and further explanation of the technology, refer to section 2 below. on gas imports from third countries such as Russia. So far, however, the technology is far from being exercised on a commercial level in the EU.
To date, most legal research on shale gas in the EU has focused on the micro-level of regulation, namely on how shale gas is or should be regulated in different Member States, such as in Germany, 5 the United Kingdom, 6 etc. 7 The analysis has mostly focused on the different steps along the shale gas value chain (planning, exploration, extraction and closure) 8 and the environmental impacts associated with the activity (greenhouse gas (GHG) emissions, 9 impacts on water resources, 10 chemicals used in the fracturing process). 11 Although this is important as a first step to obtain a better understanding of the regulatory framework as it stands and the associated gaps and loopholes for shale gas in the Member State as well as at the European level, it is certainly not enough to gain a full picture of the potential (or lack thereof) that shale gas has in the EU. As a next step, legal research needs to move beyond this microperspective and focus on a broader perspective, namely the overall European energy, environmental law and policy context. A European research agenda for shale gas needs to move beyond the analysis of the existing legal framework (whilst incorporating the lessons learned from the US' shale gas experience); and broaden itself so as to address the implications at the macro-level. 12 More precisely, four additional aspects are crucial in order to gain a coherent idea of shale gas in the EU regulatory landscape, also outlined in Figure 1.1 However, the absence of a Treaty provision did not prevent the Community from adopting legislation in the energy sector. European legislation on energy policy developed through other existing legal bases, in particular on internal market, competition and environmental protection competences. The introduction of the Energy Title XXI in the Lisbon Treaty changed the set-up in both the environmental and energy fields. What has been missing in legal scholarship is an analysis of how this 'new' 13 technology fits in the overall framework of the European competences. 14 The 'clash' between, or interplay of, the competences has not been assessed on a practical level. The case study of shale gas is the first where this plays out in practice and which impacts both titles of the Treaty. It is not clear how the new Article 194 of the Treaty on the Functioning of the European Union (TFEU) on energy issues evolve in practice. In particular, how does the provision on the Member States' right to determine their energy mix play out in practice? Is this a means for Member States to opt out of Union measures and policy? How should conflicts on the legal basis be handled? How can environmental protection and security of supply be simultaneously guaranteed? Does one have to be given priority over the other? Is coherent regulation at all possible?
The impact of shale gas on a Common European Energy Policy
Related to the discussion on vertical and horizontal competences, the extent to which the case of shale gas will potentially affect a common energy policy (CEP) for the European Union. The latter has been debated by various stakeholders over the past 40 years. 15 A CEP arguably would 13 For further discussion see Chapter 3.2 below regarding the need for a discussion on whether the technology is really new, and how this can potentially impact its regulation. 14 'Vertical competences' thereby meaning the division of competences between the EU and the Member States, and 'horizontal competences' the division of competences on the European level in different 'areas' and legal bases (here for example 'energy' and 'environment'). enable the EU to act with a common voice in light of the depletion of energy reserves, the need for a diversification of sources and the reliance on imported energy from external sources. 16 So far, a CEP has been mainly associated with infrastructure concerns such as the building of pipelines connecting the energy-producing countries with the consuming countries in the EU (Nabucco and Southstream are important keywords in this context) 17 and the creation and completion of a single European energy market (unbundling). Academic articles have discussed the changes in policy after the gas crises in 2006 and 2009, 18 as well as the Fukushima disaster. 19 One important factor has been absent from this debate, however: Shale gas exploration and production. This emerging trend has the potential to change the energy landscape in the Union and beyond. 20 In a Communication, the European Commission declared that 'shale gas can be a possible substitute for more carbon-intensive fossil fuels, an indigenous source of natural gas reducing dependency on non-EU energy suppliers'. 21 Furthermore, in 2011 the European Council agreed that '[i]n order to further enhance its security of supply, Europe's potential for sustainable extraction and use of conventional and unconventional (shale gas and oil shale) fossil fuel resources should be European Commission, 'Communication on the exploration and production of hydrocarbons (such as shale gas) using high volume hydraulic fracturing in the EU', Brussels, 17.3.2014, COM(2014) 23.
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assessed'. 22 The European Council thus explicitly formulated a mandate to evaluate shale gas exploration and extraction as a means to secure the European energy supply on a common basis.
Considering the strong and very divergent positions the Member States have on shale gas (e.g., voting in European Parliament and the Council on the Revision of the Environmental Impact Assessment (EIA) Directive), as well as the approach the Commission takes (recommendation and not a proposal for a Directive), it is questionable whether the current path towards a common policy can be upheld in the future. In light of the trends and developments relating to shale gas, what needs to be examined is if and how such strategies, which clearly pave the way towards a common European energy policy, will be pursued in the future.
Other cross-cutting energy issues
Regulating and balancing energy and environmental matters in a coherent manner has always been a key challenge for politicians and lawmakers. 23 In order to establish how regulatory design and policy impacts the development of a technology, the current procedure of dealing with cross-cutting energy issues needs to be addressed. This includes the regulation of CCS and nanotechnology. 24 These new technologies also affect the environment in several ways and have posed regulatory challenges to European Institutions in the past, examining before the inclusion of a separate legal basis on energy.
While all these technologies were -and to some extent still areperceived to be new, the regulatory approaches to these technologies differ. The regulatory design debate on nanotechnology was, at least initially, characterized by a cooperative approach between industry, 30 The European Commission advocates that 'although the components of CCS are all known and deployed at commercial scale, integrated systems are new, and a clear regulatory framework is required. The EU's CCS Directive provides this'. 31 The most recent 'new' technology is the shale gas hydraulic fracturing technology. The shale gas regulatory debate in the Union is characterized by the classical opposing interests of industry, NGOs, etc. A non-binding Recommendation outlining minimum principles is the only specific regulatory instrument so far, aside from the general regulatory framework for conventional gas. Through a comparative analysis of these legal regimes and their legislative history conclusions can be drawn for the regulation of the shale gas technology. Introduction -a research agenda for shale gas in the EU1.1.4 'New' technologies and precaution/prevention: in light of scientific uncertainties Shale gas is often referred to as a 'new' 32 or 'emerging' 33 technology or resource, which is associated with knowledge gaps and scientific uncertainties, especially with regard to environmental impacts. Hence the technology is often perceived to be a risky one. The 18th Coalition Agreement of the Grand Coalition in Germany for example refers to shale gas as a technology with an 'enormous risk potential'. 34 However, one can question whether the technology (and its impacts) is really new and subject to uncertainties or whether it is rather the likelihood of the impacts which is in question. The view of the President of the German Federal Institute for Geosciences and Natural Resources (BGR), Prof. Dr. Hans-Joachim Kümpel, hints towards this direction: 'when critics, in connection with fracking speak of an uncontrollable high-risk technology from a scientific perspective this is simply wrong'. 35 The perception of the technology's risk potential thus differs among stakeholders (and not only in terms of the classical industry/NGO divide). 36 From an academic point of view the following need to be examined: the role of science; the status of shale gas as a 'risky' or 'new' technology; and the overarching relationship and context with the European environmental principles, in particular with regard to prevention and precaution. Where is the 'new' in 'new technologies'? How does this matter for regulation? Is there really much uncertainty in shale gas 32 See for example Argonne National Laboratory, 'Hydraulic fracturing and shale gas production: technology, impacts, and regulation', available at www.afdc.energy.gov/uploads/publication/anl_hydraulic_fracturing.pdf; last accessed 26.06.2015, at 7, 12 and 18. technology? Arguably the uncertainties stem from the likelihood of the impacts rather than from the impacts themselves. Thanks to the US experience there is already relevant practical understanding of the technology and its potential impacts, however, we do not know how likely it is that these impacts will occur in practice, let alone the best way to regulate and prevent them. If this is the de facto discussion, academic attention needs to shift away from debating the precautionary principle in relation to shale gas and move to a preventive perspective. How can the risks (not uncertainties any more) be best addressed and prevented in practice? This does not just have an academic angle to it, but also carries practical relevance for operators and regulatory authorities.
Shale gas research in the EU is modern and sophisticated. However, the focus set by legal scholars until now is too narrow. In order to gain a real understanding of the regulatory issues involved, as well as the location of shale gas in the overall European energy and environmental law and policy framework, academia needs to broaden its perspective and consider shale gas within the additional four aspects discussed above. This volume attempts to close this gap.
Coherence in European Energy and Environmental Law
The concept or principle of 'coherence' is not in itself primarily a legal concept, and can be used in various disciplines. In the legal context however, 'coherence' has been described as:
the principle of justification of external limitations from the perspective of the legal system as a whole. A legal system is not a static chain of external limitations: It is on the contrary a complex and dynamic set of intertwined propositions concerning what ought to be done and how it ought to be done. 37 In relation to 'consistency', Wintgens concludes that 'some would say that consistency is a matter of all or nothing. Coherence in its turn is a matter of degree'. On this view, consistency is a logical requirement while coherence refers to 'making sense as a whole'. 38 One can conclude that whereas consistency refers to the absence of contradiction, coherency means being 'integral in itself'.
In line with this definition, one important aspect of a coherent regulatory approach to shale gas activities is that it 'makes sense as a whole' 39 , rather than being narrow-minded about every aspect of regulation. A similar perception of the concept is applied by Rescher's 'network model of coherence'. 40 As shale gas and other analysed issues like CCS and nanotechnology demonstrate, impacts on the environment are cross-cutting by nature, affecting several elements of the environment and other disciplines at the same time. Therefore, these issues do not fit into the classical model of coherence, where one element is based or founded on another. 41 Rather, the network model sees a system as 'a family of interrelated theses not necessarily of hierarchical arrangement, but rather linked among one another by an interlacing network of connections'. 42 Instead of a hierarchical structure where one element is based on another, a 'cyclical' structure is needed in order to cope with multiple environmental impacts where the various elements are interrelated with each other. This definition of an overall regime 'making sense as a whole', being 'linked among one another' and avoiding 'a logic which is too sector-specific' 43 will serve as a basis for this volume.
Sanden claims that coherence should become not only a general principle of EU law, but is particularly relevant within the environmental area. 44 Indeed, even if not (always) referred to as such, several elements of 'coherence' as defined above are already included in the TFEU. Article 7 TFEU provides that '[t]he Union shall ensure consistency between its policies and activities, taking all of its objectives into account and in accordance with the principle of conferral of powers'. Whereas the English version refers to 'consistency', other languages refer to 'Kohärenz' (German), 'coherence' (French), 'coherencia' (Spanish) and 'coerenza' (Italian). As the different translations are all equally 39 Ibid. The classical 'Euclidean Model' is also described in ibid., at 698f. 42 Ibid., at 699. authentic, 45 one can conclude that the concept of 'coherence' already forms an integral part of EU law. Moreover, the White Paper includes 'coherence' as one of five principles 46 of good governance. 47 However, it does neither establish a clear definition, nor criteria for the achievement and measurement of the principle. 48 In addition, the integration principle in Article 11 demanding the integration of environmental protection requirements into other Union policies includes the element of 'linked among one another'. In the environmental area, the establishment of coherency within regulation is seen as one of the main challenges for the future. 49 This volume addresses the issue of coherence of European environmental and energy law in multiple dimensions. The following chapter will subject the 'coherence' of the division of vertical and horizontal competences regarding legislation in the energy and environmental area to scrutiny. It will be established whether the inclusion of a separate legal basis for energy issues contributes to a more coherent regulation of cross-cutting issues at a European level. Chapter 3 analyses the coherency in the approaches taken towards the regulation of 'new' technologies. From this multifaceted analysis some general conclusions (Chapter 4) will be drawn regarding the (in)coherent regulation of energy and environment in the European Union, using shale gas as a case study. 
SHALE GAS TECHNOLOGY AND ITS IMPACTS ON THE ENVIRONMENT
Shale gas, primarily composed of methane, is gas which is trapped in compressed, fine-grained, sedimentary rock formations, the exact geochemistry of which differs from shale to shale. The development process phase of shale gas can be divided into three stages: the prior to operation (discovery phase: planning, gathering knowledge of the reservoir); the exploration and extraction phase (drilling phase: operational phase, applying techniques and optimizing output, and hydraulic fracturing); and the closure phase. 50 Shale gas hydraulic fracturing refers to the technique of extracting gas within the rock formations through the creation of fractures. 51 In order to release the gas, water is injected at a high pressure into the shale formation. Mixed with sand and other fracturing fluids, 52 it keeps the fractures open and thus increases the permeability so that the gas can flow. 53 Through the technology of hydraulic fracturing, which deepens the original capture zone in the shale (by vertical drilling) to hundreds of metres, the gas produced per well increases, making the production of shale gas commercially viable. 54 From the brief description of the development process it can already be inferred that the extraction of shale gas is associated with impacts on and risks to the environment. 55 Extraction can adversely affect various aspects of the environment such as water resources, freshwater wetlands, ecosystems and wildlife, air quality, noise level, the seismicity of the rocks and can cause visual impacts on the site. 56 describe nor assess all possible adverse impacts and risks of the technology, but will provide three brief examples. 57 First, regarding air pollution, even if the footprint of shale gas has not been at the centre of the scientific investigation yet, it has been argued that shale gas is not as 'clean' as has been assumed by some scholars and policy-makers, who referred to shale gas as a 'bridge technology' for a low-carbon economy. 58 According to some scientists, 59 shale gas extraction can even exacerbate global warming and has a larger footprint than the production of coal and conventional gas. 60 Emissions from shale gas development arise from drilling, completion and production activities. 61 During the fracturing and drilling process itself, around 3-7 per cent of the methane in shale gas is believed to escape into the air. The emissions mostly derive from flowback water and fluids. Regarding conventional gas resources, the escaping methane emissions are estimated to range between 1-6 per cent. 62 Not to be disregarded are also the emissions resulting from increased trucking infrastructure for the transport of clean and waste water, sand and equipment and materials. 63 57 In addition, the hydraulic fracturing process can change the seismicity of the rock permanently, which can lead to seismic events or earthquakes and further impact (local) water resources. Depending on the individual rock formation, between three and four million gallons of fresh water per well can be required, which -depending on the area -can have significant impacts on the local water capacity and lead to an over-use of local water resources. 64 Concerns associated are the adverse impact of water withdrawals, waste water treatment and disposal, as well as impacts on the local drinking water supply. Furthermore, the use of water and chemicals during the drilling and fracturing phase can lead to water pollution through flowback and from drilling fluids. Additional concerns relate to the pollution of surface and groundwater due to surface spills and leaks in pits which store the water for disposal or recycling. 65 Depending on the location and surroundings of the shale, groundwater usage can reach up to 4590 per cent. 66 The fracturing process can result in large amounts of flowback water from the treatment itself, or in produced water, which is concentrated subterranean saltwater from the rock formation brought to the surface during the drilling process. 67 The flowback water that returns to the surface after the treatment has been mixed with fracturing fluids and can be contaminated with chemicals. 68 Third and finally, the methods of the waste and drilling water treatment depend on the individual shale, but three options are available: underground injection; treatment and discharge; or recycling. 69 Underground injection, being the easiest and most often first choice, requires a porous and permeable injection zone with reserve and storage pits near the fracturing area. Concerns are the contamination of groundwater due to leakage of those pits or spills, as well as the destruction of flora and fauna on the surface. 70 In cases where such zones are not available, the produced water is transported to either municipal waste water treatment plants or commercial treatment facilities. 71 Accidents and spills due to transport on highways and through residential areas are concerns associated with this method. 72 The third method, to recycle the water, is only an option for drilling water, as waste water cannot currently be recycled due to the high degree of corrosiveness and contamination. With regard to the amount of water needed for the operation, this method seems to be reasonable and appropriate, but is still limited due to inefficiency, the limited amount of recycling capacity and economic reasons, as the disposal of drilling water in pits is less expensive. 73 3. METHODOLOGY
Research Questions and Overall Structure
This volume examines the possibility of a coherent regulation of energy and environment in the EU -using shale gas as an example. Accordingly, the overall research question is:
To what extent does the regulation of 'new' technologies such as shale gas highlight the challenges of a coherent regulation of energy and environment in the European Union?
In order to answer the questions raised in the introductory chapter, as well as the overarching research question, this volume is divided into four chapters in total. Each chapter will answer one or more research questions and related sub-questions.
Chapter 2 addresses the legal basis for environmental and energy regulation at EU level. It will examine the horizontal and vertical division of competence relating to shale gas. It examines the impacts on a CEP which shale gas might bring about. This chapter answers the following questions and related sub-questions: Ibid., at 146f.
The chapter aims not at outlining the regulatory approaches taken towards nanotechnology and CCS in detail, but rather focuses on aspects which are relevant regarding the regulation of shale gas. Taking into account the overall aim of the chapter, namely to analyse the regulatory trend taken towards the regulation of 'new' technologies and to establish if there is a link between the regulatory design and newness, the following criteria have been established: + Process and general direction of regulation + Risk management and the precautionary and preventive principles + Addressing the public debate + The business case.
Demarcation of Scope
The volume is focused on the regulatory framework and related questions for shale gas and includes major developments in legislation and policy up until 1 May 2015.
